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Abstract 
 
The implementation of bicycle sharing schemes represents an important innovation in urban public 
transport since the turn of the millennium. These schemes have spread rapidly and are now present 
in cities with varying economic, environmental, and structural conditions. Developing strategies 
through which to attract new members to join the scheme and retain existing members is a 
fundamental requirement for scheme success. The research reported in this paper provides guidance 
on this issue through a case study appraisal of the experiences that existing members have with the 
London Bicycle Sharing Scheme. This appraisal focuses on how the quality of service is perceived by 
members, their overall level of satisfaction with the scheme, their behavioural intentions toward 
renewing their memberships, and their willingness to recommend the scheme to others. A market 
segmentation analysis is produced which identifies the presence of four heterogeneous member 
groups. These member segments are profiled according to their demographic, psychographic, and 
behavioural characteristics. Through a detailed appreciation of the defining features of these member 
segments, strategies are proposed which are tailored to their specific needs and expectations.  
 
Keywords 
 
Bicycle sharing, quality of service, satisfaction, market segmentation 
 
Highlights 
 
x A market segmentation of the London bicycle sharing scheme identifies 4 distinct groups of 
members 
x Each segment is defined by perceived quality of service, level of satisfaction, behavioural 
intention, and demographics 
x The segment profiles are used to inform sub-market strategies to retain existing members 
and attract new members 
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1. Introduction 
 
The rate of global urbanisation is expanding rapidly as an increasing proportion of the population is 
born in or moves to cities. As a result of this, more attention is being paid to the design, operation, 
and management of urban transport systems in an effort to address the existing issues that the system 
faces (Banister, 2005; Goldman and Gorham, 2006). These issues include low levels of air quality, high 
levels of road congestion, and high levels of traffic noise, which mostly stem from the use of private 
motorised vehicles to service mobility needs.  
 
Urban governments are in the process of developing strategies that aim to rebalance the transport 
system by diminishing the benefits of private motorised vehicles, restructuring urban forms to reduce 
car reliance, and enhancing the performance of public and active transport modes. One such strategy 
which has advanced rapidly since the millennium is the installation of bicycle sharing schemes 
(Fishman et al. 2013; Parkes et al. 2013), which have taken hold in cities with varying environmental 
and economic conditions. Such schemes provide flexible access to bicycles, with users generally being 
able to collect and return bicycles at stations located throughout the city for a set fee. These schemes 
respond to a number of prominent societal objectives including promoting a shift to active travel in 
urban environments, improving the health and wellbeing of citizens, and enhancing the urban realm 
by making cities more attractive places to live and do business. As such, the continued founding of 
new schemes and the expansion of existing schemes is viewed as an important element of urban 
transport policy. These objectives are in turn reliant on a detailed understanding of the consumer 
structure in this burgeoning market so that schemes can be tailored to best meet user needs and 
expectations. 
 
To date, research on bicycle sharing schemes has focused on issues such as the factors that underpin 
user adoption (Shaheen et al. 2011; Fishman et al. 2015; Nikitas et al. 2016; Kim et al. 2017; Chardon 
et al. 2017) and the lessons learned from the operation of existing schemes (Shaheen et al. 2010; Ricci, 
2015; Caulfield et al. 2017) in order to understand how schemes can be supported. This paper 
approaches the topic from a different direction, by investigating the experiences of existing scheme 
members through a case study of the London Bicycle Sharing Scheme (LBSS). A segmentation analysis 
is conducted in order to consider the consumer structure of this market and classifies members based 
on their perceived quality of service, satisfaction, usage patterns, behavioural intentions, cycling 
attitudes, and socioeconomic characteristics. As such, the analysis produces a rich description of 
consumer stratification, providing a source of market intelligence that can be used to develop urban 
transport policy such as sub-market strategy, which is tailored to the circumstances of targeted 
member segments.  
 
This paper progresses by offering an overview of the LBSS, quality of service, how quality of service 
has been applied in transport studies, and the existing market segmentations of bicyclists. Following 
this, the methods section details the analytical procedure followed to conduct the market 
segmentation. The results of the segmentation are then described with a focus on the defining 
features of the identified segments. To conclude, the paper reflects on the importance of the results 
and makes a series of recommendations concerning how these findings can inform policy.    
 
2. Background 
 
2.1 The London Bicycle Sharing Scheme 
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Introduced in 2011, the LBSS represents a point-to-point short-term bicycle hire scheme, which allows 
user to collect bicycles from stations spread throughout central London and then subsequently return 
them to any station with a vacant docking bay. The LBSS can be accessed by anyone with a credit or 
debit card, with daily usage charged at £2 which provides unlimited journeys of up to 30 minutes 
(journeys longer than 30 minutes are charged at an additional £2 per 30 minutes). Users have the 
option to become members of the LBSS, with annual membership charged at £90 which provides 
members with unlimited journeys of up to 30 minutes and a membership key that grants easy access 
to the bicycles. The LBSS underwent two stages of expansion, with the first stage extending the 
scheme eastward in 2012 while the second stage increased the reach of the scheme to the south-west 
in 2013. As of 2015, the LBSS had 11,500 bicycles available across 748 docking stations (Transport for 
London, 2015), with 240,000 active members and over 10 million annual bicycle hires in 2016 
(Transport for London, 2016a). The continued expansion of the scheme is viewed as a central 
ĐŽŵƉŽŶĞŶƚŽĨƚŚĞDĂǇŽƌ ?ƐƉŽůŝĐǇƚŽƚƌĂŶƐĨŽƌŵ>ŽŶĚŽŶ ?ƐƚƌĂŶƐƉŽƌƚƐystem into one which is based on 
sustainable modes. 
 
The LBSS has already attracted research attention, with empirical investigations covering an array of 
different issues. In an initial examination of LBSS member structure, Ogilvie and Goodman (2012) 
investigated the socio-demographic characteristics that are associated with frequency of scheme use 
and found that females and members that reside in areas with relatively high levels of deprivation 
tend to have lower usage levels. Female LBSS members are further evaluated by Beecham and Wood 
(2014) who analysed spatial usage patterns and found that females tend to prefer to use the scheme 
in areas with slower traffic and on streets that have cycle routes which are offset from major roads. 
The ability of LBSS to normalise the practice of cycling in city life was assessed by Goodman et al. 
(2014) though a comparison of LBSS users to other cyclists. LBSS users were found to be significantly 
less likely to wear specialist cycling apparel such as helmets, high-visibility clothes, and sports clothes. 
Goodman et al. (.ibid) concluded that the visibility of LBSS users in everyday attire demonstrates to 
the city population that cycling is not restricted to any particular social cohort (e.g. sporty people). 
The implications of extending of the LBSS to casual users (i.e. non-members) in late 2010 were 
examined by Lathia et al. (2012) in their spatial-temporal analysis of usage patterns which identified 
both global changes (i.e. a shift to increased scheme use at weekends) and local changes (i.e. certain 
stations undergoing substantial changes in their trip patterns) in scheme use. 
 
2.2 Quality of Service 
 
The swift expansion of the service sector throughout much of the economically developed world from 
the mid-twentieth century motivated research into the issues that are influential in the experience 
that service customers receive (Berry et al. 1985). The focus of the research was often on how service 
is perceived by customers, investigating subjective issues (e.g. the demeanour of service personnel) 
rather than objective facts (e.g. the scheduled reliability of a train service). Through such 
investigations, strategies can be developed by service providers to improve service provision in order 
to expand their market and compete with rival providers.  
 
A series of instruments were developed to monitor perceived quality of service across a set of standard 
dimensions which are likely to be present in most service settings. SERVQUAL represents one of the 
most frequently applied instruments (Parasuraman et al. 1985; Parasuraman et al. 1988; Parasuraman 
et al. 1991), which covers a multi-item measurement scale including the dimensions of tangibles (e.g. 
physical features such as seats), reliability (e.g. the service operating in a consistent fashion), 
assurance (e.g. the expertise of drivers), responsiveness (e.g. the timeliness of service personnel), and 
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empathy (e.g. the establishment of a relationship between the customer and service personnel). 
These different dimensions were considered by evaluating the gap between what customers expect a 
service provider to deliver and the perceived performance of the service provider. If expectations are 
met, customers are classified as being satisfied whereas if performance falls below expectations, 
customers are classified as dissatisfied. Through this assessment, service providers are able to identify 
areas where provision needs to be improved in order to enhance satisfaction.  
 
One apparent limitation of the SERVQUAL approach is the need to take two measurements of each 
item (i.e. a measurement of expectation and perceived performance), which can make the application 
of the instrument somewhat cumbersome. To address this issue, Cronin and Taylor (1992) developed 
the SERVPERF measurement scale, which directly asks customers to express their perceptions of the 
service quality dimensions. Thus, SERVPERF represents a more concise approach and allows the scale 
to be evaluated using conventional techniques such as factor analysis. In addition, SERVPREF allows 
for conceptual extension through the inclusion of such issues as satisfaction, retention, and 
recommendation to provide a more complete assessment of customer experience (Cronin and Taylor, 
1994; Taylor and Baker, 1994; Cronin et al. 2000). 
 
2.3 Transport Sector Quality of Service Applications 
 
The provision of mobility services in the transport sector represents a common site of application for 
quality of service assessments. These can generally originate from two sources. First, transport 
operators (e.g. bus companies and airlines) can appraise their services in order to identify areas which 
require attention. Second, authorities tasked with regulating the provision of public transport services 
can utilise quality of service assessments as part of their performance monitoring of operators. Such 
assessments can underpin service contracts, making them a crucial element in the negotiation which 
occurs between authorities and operators.  
 
Quality of service assessments are present across all of the traditional modes of public transport 
including bus (Eboli and Mazzulla, 2007; Stradling et al. 2007; Yaya et al. 2014; Mahmoud and Hine, 
2016; Morton et al. 2016; Grisé and El-Geneidy, 2017), rail (Nathanail, 2008; Chou et al. 2014; Eboli 
and Mazzulla, 2015; Yanik et al. 2017), and airline (Fick and Ritchie, 1991; Ostrowski et al. 1993; Pakdil 
and Aydin, 2007) operations. A comprehensive review of the literature in this area is offered by Lierop 
et al. (2017), who investigated the dimensions that have commonly been found to effect the level of 
satisfaction experienced by public transport passengers and the intention to continue using the 
service. Their review indicates that particularly important issues for satisfaction are on-board 
cleanliness, comfort, and the courteousness of service personnel. A somewhat different set of factors 
is found to effect customer retention, with value-for-money, on-board safety, and the image of public 
transport being prominent dimensions.  
 
To date, applications of quality of service investigations for bicycle sharing schemes have been scarce, 
likely due to how recently this service has come to prominence. One early investigation was conducted 
by Zhang et al. (2015), who examined the connection between quality of service, satisfaction, and 
usage frequency in the bicycle sharing scheme in Hangzhou, China. Through the application of a thirty 
item measurement scale, their analysis indicates that satisfaction levels are associated with such 
issues as the level of illumination on routes, the procedure through which the initial deposit for 
scheme membership is returned, the handling of complaints by service personnel, and the distribution 
of stations. In turn, the overall level of satisfaction holds a positive effect on the frequency of use 
having controlled for the effect of demographic characteristics. A somewhat different set of findings 
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were observed in a recent study of the bicycle sharing scheme in Milan, Italy (Manzi and Saibene, 
2017), where users tend to state high levels of overall satisfaction with the scheme, but remain critical 
of the mechanisms associated with scheme operation such as the quality of the bicycles and the 
procedures for collecting and returning bicycles.  
 
The combination of the rapid expansion of bicycle sharing schemes and the relative scarcity in 
evaluations of user satisfaction with these schemes indicates a need for further research in this area. 
The analysis presented in this paper responds to this need by assessing the issues that underpin 
member satisfaction with the LBSS through an evaluation of the quality of a service indicator applied 
by Transport for London.  
  
2.4 Market Segmentation 
 
Generally, research investigating the perceived quality of public transport services has approached 
the issues from a market-level perspective. That is to say, the focus has primarily been on the 
generalisations which tend to hold for all users, often through the application of regression modelling 
and structural equation modelling. One approach that has received less attention concerns customer 
heterogeneity, which distinguishes users based on their characteristics and needs (Smith, 1956). This 
approach is often referred to as market segmentation, which investigates the presence of groups of 
users that share similarities with one another. Understanding the structure of the consumer groups 
that are present within a market allows for the development of sub-market strategies which are 
tailored towards the features, needs, and expectations of particular segments (Lin, 2002; Savan et al. 
2017). 
 
The combination of market segmentation with quality of service appraisal has the potential to offer 
insights regarding the expectations of different consumer groups (Webb, 1998) and in promoting 
switching behaviour (Athanassopoulos, 2000). Webster (1989) illustrated these points in an initial 
investigation which examined how the SERVQUAL quality of service dimensions differentiate across 
demographic cohorts for both professional (e.g. medical and legal) and non-professional (e.g. 
automotive and cleaning) services. The findings of this investigation indicate that quality of service 
expectations are distinct across cohorts for professional services, but not for non-professional 
services, with expectations tending to be greater for females, older individuals, married customers, 
and higher income customers. Application of market segmentation through quality of service in the 
transport sector have to date been small in number and primarily limited to bus services (Sánchez-
Pérez, 2007; Oña and Oña, 2013; Oña et al. 2014), through the results of these cases indicate that 
considerable differences in perceptions can be identified across user groups.  
 
With past research having identified significant levels of heterogeneity in cyclists at a general level 
(Dill and McNeil, 2012; Damant-Sirois et al. 2014; Damant-Siros and El-Geneidy 2015), the research 
present in this paper investigates whether stratification exists amongst members of a bicycle sharing 
scheme specifically and, if this is indeed the case, what insights this knowledge has for scheme 
operation.    
 
3. Methods 
 
3.1 Data Source and Preparation 
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Since 2013, Transport for London (the local transport authority) has deployed an annual survey 
amongst members of the LBSS to monitor experiences with the scheme. This survey is conducted 
online and invites members to participate if they have used the scheme in the previous three months. 
The research reported in this paper makes use of the 2016 dataset generated by this survey (Transport 
for London, 2016b), which was distributed to 29,970 active members with 2,935 completed surveys 
received, representing a response rate of 9.8%. The survey allowed members to decline to answer 
questions (such as household income), leading to only partial observations for certain respondents. 
Due to this, the analysis is based on a trimmed version of the survey which removes respondents that 
declined to provide answers to variables included in the analysis. As such, the sample size for the 
analysis is 1,476. Descriptive statistics of the socioeconomic characteristics of the sample are 
presented in Table 1. 
 
Table 1: Descriptive Statistics of the socioeconomic characteristics of London 
Bicycle Sharing Scheme members (n=1,476) 
Variable Category Sample 
Age 16-24 3.5% 
 25-34 27.6% 
 35-44 29.6% 
 45-54 24.9% 
 55-64 12.5% 
 65+ 1.9% 
Gender Female 21.8% 
 Male 78.2% 
Economic Status Employed Full-time 87.8% 
 Employed Part-time 6.4% 
 Looking after Home 0.2% 
 Retired 2.0% 
 Unemployed 1.2% 
 Student 1.9% 
 Other 0.5% 
Household Income Less than £10,000 2.8% 
 £10-14,999 1.5% 
 £15-19,999 2.4% 
 £20-29,999 7.1% 
 £30-39-999 11.5% 
 £40-75,000 28.5% 
 Over £75,000 46.3% 
Ethnicity White 92.5% 
 Mixed 2.7% 
 Asian 2.2% 
 Black 0.6% 
 Other 2.0% 
Residence Rest of UK 8.3% 
 South East England 19.9% 
 London 71.9% 
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3.2 Quality of Service Indicator 
 
Embedded in the survey is a ten item quality of service indicator utilised by Transport for London to 
evaluate perceptions of the LBSS. This indicator covers such issues as availability of bicycles and 
docking points, the information provided at the station terminals, and the perceived value for money 
of the scheme. In addition, the survey measures the attitudes that members hold towards cycling in 
general and the LBSS through a series of opinion statements. These items and statements are 
summarised in Table 2 which reports summary statistics and the label assigned to the item or 
statement. 
 
Table 2: Descriptive statistics of (a) the quality of service indicator and (b) attitudes towards cycling and 
the LBSS 
Label Statement Mean S.D. Skew 
Quality of Service and Satisfaction (1: Extremely Dissatisfied to 11: Extremely Satisfied) * 
Overall Your overall experience of the London Cycle Sharing Scheme 7.61 16.08 -1.48 
Info The information on how the London Cycle Sharing Scheme works 7.66 16.74 -1.25 
A: Bikes The availability of bicycles at docking stations 6.46 21.33 -0.81 
A: Points The availability of free docking points to return bicycles at 
stations 
5.90 22.72 -0.56 
Stations The working condition and general maintenance of the docking 
stations 
7.88 15.20 -1.34 
Key The ease of using the membership key to access a bicycle 8.77 17.33 -2.54 
Terminals The information panels, print outs, screens and ease of using the 
terminals 
7.17 20.47 -0.10 
Maps The maps at the terminals 7.61 20.64 -1.19 
Bikes The bicycles you have hired 7.44 15.23 -1.02 
VFM The value for money of the London Cycle Sharing Scheme 7.20 22.32 -0.93 
Attitudes towards Cycling and the LBSS (1: Highly Disagree to 11: Highly Agree) ** 
Enjoy Cycling is enjoyable 9.60 1.63 -1.69 
Safe Cycling is a safe way of getting about 6.34 2.43 -0.36 
Rush Cycling is good for rush hour journeys 8.39 2.49 -1.15 
Facility There are good facilities for cyclists in London 6.50 2.41 -0.48 
LBSS: 
Positive 
The London Cycle Sharing Scheme makes a positive contribution 
to London 
9.60 1.55 -1.54 
LBSS: 
Safe 
The London Cycle Sharing Scheme has helped to make cycling in 
London safer 
7.15 2.45 -0.46 
 踀 ĂŶĐŚŽƌƐƚĂƚĞŵĞŶƚ P “,ŽǁƐĂƚŝƐĨŝĞĚĂƌĞǇŽƵǁŝƚŚ Q ? 
 踃?ĂŶĐŚŽƌƐƚĂƚĞŵĞŶƚ P “dŽǁŚĂƚĞǆƚĞŶƚǁŽƵůĚǇŽƵĂŐƌĞĞƚŚĂƚ Q ? 
 
3.3 Statistical Approach 
 
The market segmentation analysis follows a multi-stage procedure in order to partition the sample 
into groups of members and is based on the market appraisal guidance outlined by Mooi and Sarsted 
(2011). This relies primarily on the application of cluster analysis to identify member groups that share 
similarities in their characteristics and is different to an a-prior segmentation that partitions members 
based on a pre-defined criteria (e.g. delineating members based on gender or primary trip purpose). 
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Stage one involves the selection of an appropriate batch of segmentation variables which are used to 
consider the similarities and differences that exist between LBSS members. As this research is 
primarily interested in understanding the experiences of LBSS members, the items associated with the 
quality of service indicator reported in Table 2 are utilised as the segmentation variables. Stage two 
ĞŵƉůŽǇƐĂ,ŝĞƌĂƌĐŚŝĐĂůĐůƵƐƚĞƌĂŶĂůǇƐŝƐĨŽůůŽǁŝŶŐĂtĂƌĚ ?ƐŵĞƚŚŽĚǁŝƚŚƐƋƵĂƌĞĚƵĐůŝĚĞĂŶĚŝƐƚĂŶĐĞ
(Everitt et al. 2009) in order to consider the manner in which the sample is partitioning and produce 
an initial solution. Stage three covers the selection of the appropriate number of segments to base 
the final solution on and follows two steps. The first step relates to how technically optimal the 
solution is at identifying segments which are internally homogenous (i.e. the members of a segment 
are alike) and externally heterogeneous (i.e. the segments are unique from one another). This is 
pursued through the calculation of the Variance Inflation Criterion (ĂůŝŷƐŬŝ and Harabasz, 1974). The 
second step covers a critical evaluation of the usefulness of the alternative solutions. Stage four takes 
the centroids from the initial Hierarchical analysis and uses them as seed points for a K-Means cluster 
analysis (Hartigan and Wong, 1979) to produce the final solution. Stage five considers the differences 
that exist between the identified market segments based on their loadings across five groups of 
descriptive variables covering the quality of service indicator, usage frequencies, behavioural 
intentions, cycling attitudes, and socioeconomic characteristics. Due to the high number of tests of 
difference (a mixture of chi-square and Kruskal Wallis tests) made between the identified segments 
across the descriptive variables, the Bonferroni correction is applied to mitigate Type 1 error (i.e. false 
positives). These analysis stages are summarised in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Summary of the multi-stage market segmentation analysis  
Stage One 
Selection of the segmentation variables to partition 
the sample 
Stage Two 
,ŝĞƌĂƌĐŚŝĐĂůĐůƵƐƚĞƌĂŶĂůǇƐŝƐƵƐŝŶŐtĂƌĚ ?ƐŵĞƚŚŽĚ
and squared Euclidean distance 
Stage Three 
Selection of optimal number of clusters to produce 
internally consistent and externally distinct segments 
Stage Four 
K-Means cluster analysis using the centroids from 
stage two as the seed points 
Stage Five 
Tests of different across the variable groups used to 
describe the market segmentation 
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3.4 Limitations 
 
The analysis reported in this paper is based on a public record survey which was developed by 
Transport for London to service their data needs (i.e. the survey is used as secondary data in this 
analysis). As a consequence of this, the structure of the survey was not designed with reference to a 
pre-existing theory of service quality (e.g. SERVQUAL or SERVPERF). Thus, the analysis cannot test the 
appropriateness of conventional quality of service dimensions (e.g. responsiveness and assurances) 
embedded in the existing conceptual frameworks of user satisfaction, as these dimensions were not 
measured by the survey. Due to this, the analysis is limited to examining the dimensions selected by 
Transport for London, meaning the analysis is more focused on the issues that are practically relevant 
ƚŽ dƌĂŶƐƉŽƌƚ ĨŽƌ >ŽŶĚŽŶ ?Ɛ ŵĂŶĂŐĞŵĞŶƚ ŽĨ ƚŚĞ ƐǇƐƚĞŵ ƌĂƚŚĞƌ ƚŚĂŶ ďĞŝŶŐ ŽƌŝĞŶƚĂƚĞĚ ĂƌŽƵŶĚ Ă
theoretical structure of service quality. Moreover, the sampling method followed by Transport for 
London to collect the data cannot assess the degree to which the sample captured accurately 
represents the population of members, as no population statistics are available. As such, how 
accurately the member segments identified in the analysis match those inherent in the population 
cannot be evaluated. 
 
4. Results 
 
The segmentation analysis identified the presence of four groups of members, with these segments 
displaying high levels of internal consistency and external distinction. This number of segments also 
proves to be appropriate for the development of market strategy, as it allows for a manageable set of 
comparisons to occur and proposals to be put forward. Each of the identified segments is described 
in terms of how they load onto a set of descriptive characteristics which cover perceptions of service 
quality and satisfaction, usage patterns, behavioural intentions, cycling attitudes, and demographics. 
In an effort to aid the interpretation of the findings, each segment has been assigned a name and their 
core features have been summarised with these details presented in Figure 2. Two relatively large 
segments are identified, covering the Satisfied Commuters and Keen Renewers, with two relatively 
small segments in the Low Frequenters and Dissatisfied Out-of-Towners. 
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Segment 1 ʹ Satisfied Commuters 
Label  W SC; Size  W 31%  
 
 High score on the quality of service 
indicator, though low on availability of 
bicycles and return points 
 Use the LBSS frequently for commuting 
 Increased tendency to think that the 
availability of bicycles and return stations 
has gotten worse 
 Likely to renew membership 
 Positive attitude towards cycling and the 
LBSS  
 
Segment 2 ʹ Keen Renewers  
 Label KR; Size  W 33%  
 
 Highest score on the quality of service indicator, 
particularly on the maintenance of the stations 
and the membership key used to access bicycles 
 Consider the availability of bicycles and return 
points to have improved  
 Low level of failures to complete a journey in the 
past 6 months 
 Highest level of willingness to recommend the 
LBSS and to renew membership 
 Relatively high level of residence outside of 
London 
Segment 3  W Low Frequenters 
 Label  W LF; Size  W 22% 
 
 Moderate score on the quality of service 
indicator, though distinctly low on 
perceived value for money 
 Lowest usage frequency of the LBSS 
 Moderately high level of considering the 
LBSS to have improved 
 Low level of failure to find available 
bicycles, return points, and to complete 
journeys 
 Moderately high reluctance to recommend 
the LBSS 
Segment 4  W Dissatisfied Out-of-Towners 
Label  W DT; Size  W 14%  
 
 Lowest score on the quality of service indicator, 
especially concerning the availability of bicycles 
and return stations 
 Highest use frequency of the LBSS for 
commuting and professional business 
 High rating on perceptions that the LBSS has 
gotten worse 
 Highest rate of failure to find available bicycles, 
return points, and to complete journeys 
 Low level of willingness to recommend the LBSS 
 Highest rate of South-East of England residents 
Figure 2: Summarised descriptions of the four member segments of the London Bicycle Sharing 
Scheme 
 
The manner in which the segments load on overall level of satisfaction with the LBSS is summarised in 
Figure 3 and indicates that the Low Frequenters, Keen Renewers, and Satisfied Commuters generally 
have high levels of satisfaction with the operation of the scheme, with mean loadings of between 8 
and 10 and relatively low levels of dispersion. Conversely, Dissatisfied Out-of-Towners display 
relatively negative levels of satisfaction with the LBSS, with a mean loading of 6.36 and a distinct 
negative skew to the data. 
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Figure 3: Boxplot of member segments on the item measuring overall satisfaction with the LBSS 
(Overall)  W Kruskal Wallis test H = 670.293, p < .001 
 
The segment loadings on the perceived quality of service indicator items are reported in Figure 4, with 
each of these items described in Table 2. The results indicate that Dissatisfied Out-of-Towners hold 
relatively negative evaluations of the LBSS quality dimensions, particularly concerning the availability 
of bicycles (A: Bicycles) and points to return bicycles to (A: Points). Conversely, Keen Renewers tend 
to display positive appraisals of the LBSS across all items, with a notably high loading on perceived 
quality with the maps available at stations (Maps) and the stations generally (Stations). Interestingly, 
Low Frequenters, who tend to display moderate evaluations of quality of service and satisfaction, have 
a distinctly negative loading on the item measuring perceived value for money of the LBSS (VFM). This 
may imply that Low Frequenters are particularly price sensitive. 
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Figure 4: Boxplots of the member segments on the quality of service indicator items outlined in Table 
2  
 
The usage frequencies by trip purpose are reported in Figure 5, providing insights regarding how often 
and for what reason the member segments use the LBSS. Two significant differences are observed 
between the member segments. First, Satisfied Commuters and Dissatisfied Out-of-Towners tend to 
use the LBSS more frequently for commuting, with Low Frequenters having relatively low levels of use 
for this purpose. Secondly, Dissatisfied Out-of-Towners display relatively high frequencies of use for 
professional business (i.e. in the course of employment). For other trip purposes recorded in the 
survey (i.e. education, leisure, personal business, shopping, socialising, and visiting friends and family), 
no significant differences between the member segments are present. This may indicate that high 
levels of user group heterogeneity across usage patterns are not present.  
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Figure 5: Usage frequencies for (a) Commuting and (b) Professional Business of the member segments  
 
Table 3 summarises how the member segments load on a series of variables that measure their 
experiences with the scheme as well as behavioural intentions towards the scheme. The results of the 
analysis indicate that Dissatisfied Out-of-Towners are more likely to perceive that the operation of the 
LBSS has gotten worse in reference to the use of the membership key to access bicycles as well as the 
availability of bicycles and return points. Conversely, Keen Renewers have a higher likelihood of 
considering that the availability of bicycles and return points has improved. Both Satisfied Commuters 
and Dissatisfied Out-of-Towners comprise a higher proportion of members that have failed to locate 
a bicycle or a return point in the month prior to the survey, with Dissatisfied Out-of-Towners also 
having an increased likelihood of not being able to complete an intended journey in the past 6 months. 
These experiences appear to be translating into the willingness of members to recommend the LBSS, 
with Dissatisfied Out-of-Towners being significantly less likely to recommend whereas Keen Renewers 
display a much higher readiness to recommend. Interestingly, whilst Dissatisfied Out-of-Towners are 
more likely to terminate their memberships as compared to the other segments, still over 80% intend 
to renew, suggesting that the negative experiences of this segment with the LBSS are not transferring 
into a particularly high level of withdrawal. Additionally, Low Frequenters represents members that 
are undecided whether or not to recommend the LBSS, perhaps due to their relatively negative 
perceptions of the value for money of the scheme.  
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Table 3: The experiences and behavioural intentions  of the member segments  
Variable Category 
SC KR LF DT 
(n=459) (n=484) (n=320) (n=213) 
Membership key 
ʖ2 = 35.193, p < .001 
Improved 20.8% 20.5% 23.2% 15.0% 
Stayed the same 76.8% 77.0% 72.8% 74.3% 
Got worse 2.4% 2.5% 4.0% 10.7% 
Availability of bicycles 
ʖ2 = 241.994, p < .001 
Improved 26.9% 43.8% 35.3% 8.9% 
Stayed the same 58.4% 53.5% 58.8% 51.4% 
Got worse 14.7% 2.7% 5.9% 39.7% 
Availability of docking 
points 
ʖ2 = 217.820, p < .001 
Improved 18.4% 35.7% 28.5% 7.0% 
Stayed the same 60.4% 58.9% 61.6% 48.1% 
Got worse 21.2% 5.4% 9.9% 44.9% 
Failed to find an available 
bicycle in last month 
ʖ2 = 71.944, p < .001 
Yes 80.7% 61.2% 61.3% 82.7% 
No 19.3% 38.8% 38.7% 17.3% 
Failed to find a return 
station in last month 
ʖ2 = 90.855, p < .001 
Yes 85.6% 64.1% 62.2% 84.6% 
No 14.4% 35.9% 37.8% 15.4% 
Problem preventing 
completing journey in last 
6 months 
ʖ2 = 32.476, p < .001 
Yes 38.6% 24.4% 29.7% 41.2% 
No 61.4% 75.6% 70.3% 58.8% 
Year of registration 
ʖ2 = 15.945, p = .386 
2010 26.9% 29.9% 30.0% 28.5% 
2011 11.4% 9.1% 14.6% 9.3% 
2012 10.7% 11.0% 13.6% 11.7% 
2013 7.4% 5.8% 4.3% 6.5% 
2014 26.9% 27.6% 25.1% 25.2% 
2015 16.6% 16.6% 12.4% 18.7% 
Recommendation 
ʖ2 = 442.453, p = < .001 
Would 
recommend 
86.9% 96.9% 67.5% 32.7% 
Neutral 12.7% 2.7% 29.7% 50.5% 
 Would not 
recommend 
0.4% 0.4% 2.8% 16.8% 
Renewal 
ʖ2 = 26.595, p = < .001 
Yes 89.5% 91.3% 84.0% 80.6% 
No 3.7% 2.9% 5.3% 10.6% 
Auto renew 6.7% 5.8% 10.6% 8.9% 
      
The attitudes that the member segments hold towards cycling and the LBSS are displayed in Figure 6 
with each of these items described in Table 2. The patterning of the segment loadings is markedly 
consistent, with the same rank order of the segments on each opinion statement (in terms of mean 
loadings). There is a partial overlap apparent concerning the segment loadings on these attitudes and 
their loadings on the quality of service items. For instance, Keen Renewers tend to have relatively 
positive evaluations of the LBSS in terms of quality and overall satisfaction whilst holding relatively 
positive attitudes towards cycling and the LBSS. This situation is reversed for Dissatisfied Out-of-
Towners, who tend to have negative evaluations and attitudes on these issues. This partial overlap 
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between perceived quality of service and attitudes towards cycling may indicate an underlining 
association between these issues, though determining if there is a causal connection (i.e. if 
unsatisfactory experiences with the LBSS leads to individuals developing negative attitudes towards 
cycling in general) will require additional empirical research with members.  
 
 
Figure 6: Boxplots of the member segments on attitudes towards cycling and the London Bicycle 
Sharing Scheme outlined in Table 2  
 
The final group of descriptive variables evaluated in the analysis covers the socioeconomic 
characteristics of the member segments, with the results of this comparison summarised in Table 4.  
In this instance, only one significant difference is identified between the segments, concerning 
member residence. Dissatisfied Out-of-Towners have a higher occurrence of residence in the South-
East of England. Linking this observation to Dissatisfied Out-of-dŽǁŶĞƌ͛Ɛ higher frequency of using the 
LBSS for commuting and professional business trips may indicate that this segment contains members 
that commute into London on an alternative mode of transport (e.g. train or bus) and then make use 
of the LBSS for the last-mile journey to their place of work as well as work related trips whilst in 
London. More generally, the low level of inter-segment variation regarding socioeconomic 
characteristics implies that, for the purpose of quality of service evaluations in bicycle sharing 
schemes, these characteristics are relatively ineffective at delineating different member groups.  
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Table 4: The socioeconomic characteristics of the member segments  
Variable Category 
SC KR LF DT 
(n=459) (n=484) (n=320) (n=213) 
Age 
ʖ2 = 11.679, p = .703 
16-24 3.7% 3.3% 4.0% 2.8% 
25-34 28.0% 23.9% 33.1% 26.6% 
35-44 29.5% 30.7% 27.6% 30.4% 
45-54 23.6% 27.0% 23.5% 25.2% 
55-34 12.9% 13.3% 10.5% 12.6% 
65+ 2.2% 1.9% 1.2% 2.3% 
Gender 
ʖ2 = 1.322, p = .724 
Female 20.4% 23.4% 21.7% 21.5% 
Male 79.6% 76.6% 78.3% 78.5% 
Economic Status 
ʖ2 = 16.892, p = .531 
Employed Full-time 89.1% 85.3% 90.1% 87.4% 
Employed Part-time 6.3% 6.8% 5.0% 7.5% 
Looking after Home 0.0% 0.6% 0.0% 0.0% 
Retired 1.5% 2.9% 1.5% 1.4% 
Unemployed 1.1% 1.0% 1.5% 1.4% 
Student 1.8% 2.5% 1.2% 1.9% 
Other 0.2% 0.8% 0.6% 0.5% 
Household 
Income 
ʖ2 = 16.282, p = .573 
Less than £10,000 3.1% 2.9% 2.8% 1.9% 
£10-14,999 1.1% 2.1% 0.9% 1.9% 
£15-19,999 2.2% 2.1% 2.5% 3.3% 
£20-29,999 8.5% 5.2% 9.0% 5.6% 
£30-39-999 10.3% 11.2% 12.1% 14.0% 
£40-75,000 28.7% 30.3% 28.8% 23.4% 
Over £75,000 46.2% 46.3% 44.0% 50.0% 
Ethnicity  
ʖ2 = 24.293, p = .019 
White 91.5% 91.7% 93.2% 95.3% 
Mixed 4.4% 2.7% 1.5% 0.9% 
Asian 1.5% 3.3% 2.8% 0.0% 
Black 0.9% 0.4% 0.9% 0.0% 
Other 1.8% 1.9% 1.5% 3.7% 
Residence 
ʖ2 = 22.052, p < .001 
Rest of UK 9.0% 10.0% 4.0% 9.3% 
South East England 17.5% 21.8% 16.4% 25.7% 
London 73.5% 68.3% 79.6% 65.0% 
 
5. Conclusions 
 
The rapid diffusion of bicycle sharing schemes in urban areas is leading to the establishment of a new 
market for public transport services. Operators and local authorities tasked with managing these 
schemes face two important questions covering how to attract new members and how to retain 
existing members. The market appraisal of existing members of the LBSS presented in this paper 
provides insights to these questions by considering the consumer structure of this emerging market 
in reference to issues that are inherent in consumer experience such as perceived quality of service. 
Through this appraisal, insights can be generated concerning what types of users are attracted to such 
schemes in large urban environments and, though an appreciation of the characteristics of these user 
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groups, how policy can be attuned to their needs and expectations. To this end, the results of the 
analysis offer the following contributions for both academic knowledge and policy development.  
 
First, the findings of this paper enrichen the understanding of consumer experience with bicycle 
sharing schemes. Initial examinations in this area have approached the topic at the market level in an 
attempt to identify issues that tend to hold true for all users (Zhang et al. 2015; Manzi and Saibene, 
2017). Such an approach can be effective in the development of general strategy which may be of use 
when setting up the operation of a new scheme. However, general strategy can be quite restrictive 
when managing an existing scheme that has a wide user base. The market segmentation analysis 
presented here provides a more nuanced perspective on this issue by demonstrating that bicycle 
sharing schemes can attract different groups of users that are distinct in terms of their experiences 
with the scheme, the manner in which they use the scheme, and their behavioural intentions towards 
the scheme. Through an appreciation of the similarities and differences between scheme users, the 
development of sub-market strategy, which responds to the particular features of the targeted market 
segment, can be considered.  
 
To provide an idea of how sub-market strategies could be developed out of the market intelligence 
derived from the segmentation analysis, consider the following proposals. Low Frequenters appear to 
be more price sensitive, with relatively negative perceptions concerning the value for money of the 
scheme. Targeting this segment with a pricing structure that reduces costs of access (e.g. with 
discounts or pricing levels differentiated around the usage patterns of this segment) could be a means 
through which to improve the perceived satisfaction amongst this member group. Keen Renewers 
tend to have the highest level of satisfaction with the scheme and express a high willingness to 
recommend the scheme. Targeting this segment with an incentive to indorse the scheme with their 
friends and family (e.g. through gift vouchers to both parties) could represent a strategy to increase 
overall scheme membership. A more involved strategy could be to conduct follow-up analysis with a 
particular segment of members to attain additional information regarding their experiences and 
desires. For instance, Dissatisfied Out-of-Towners could be asked to participate in focus groups to 
ascertain the particular sequences of issues underpinning their relative dissatisfaction with the 
scheme and their opinions regarding what aspects need to be improved. As such, public transport 
operators can combine market segmentation analysis with other methods of investigation to produce 
a richer understanding of how their customers perceive the service and what modifications can be 
enacted to enhance their satisfaction with it.  
 
At a more general level, local transport authorities and service providers often gather a large quantity 
of data concerning their operations either passively (e.g. through ticketing information) or actively 
(e.g. through passenger surveys). The segmentation analysis presented here demonstrates the 
additional value that can be extracted from existing operations data (i.e. the LBSS members survey) 
to generate an improved understanding of the experiences and expectations that customers have 
towards a service. One particular strength of conducting secondary data analysis using such sources 
is that the research is targeted on the specific issues that authorities and operators consider to be 
important. With this in mind, researchers examining such datasets can be confident that the analysis 
they conduct is of direct policy relevance, and should ensure that the research can be easily 
understood and incorporated into strategy. Moreover, as shared mobility services expand, it may 
become important to consider what quality of service dimensions transfer between the alternative 
service forms (e.g. bicycle, car, and lift sharing) and what dimensions are unique. Understanding the 
degree to which conventional quality of service dimensions (e.g. the responsiveness of service 
personal) are applicable in the emerging market for shared mobility services is likely to be of value in 
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determining the appropriateness of the existing quality of service measurements in this area. These 
could represent fertile topics for future research to consider. 
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